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(54) OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
recording medium having a mask layer using a 
thermochromic material which shows absorption at the 
wavelength in the order of 400 nm to respond the next- 
generation blue-violet semiconductor laser or blue laser, 
which reversibly changes its transmittance for light at 
the wavelength of the irradiating light with temperature 
and vyhich is composed of two components of an 
electron donating chromogenic compound and an 
electron accepting developer. 
SOLUTION: Higher density in the next-generation 
optical disk which uses a blue-violet semiconductor 
laser is made possible by using an electron donating 
chromogenic compound showing absorption in the 
wavelength region of the blue-violet semiconductor laser 
for a mask layer 4. 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings,, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A minute pit sequence in which optical read-out is possible or a concave groove, and a 
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convex land on a light transmittance state board formed by turns, It has a mask layer from which 
light transmittance changes with the temperature changes by exposure of light. Rather than a 
spot diameter of said optical beam which enters into said mask layer, a spot diameter of an 
optical beam which carries out record reproduction of the information through said mask layer, 
and penetrates said mask layer using light transmittance change of said mask layer is the optical 
recording medium reduced substantially, and said mask layer, In that to which light transmittance 
used as the main ingredients at least thermochromic material which changes reversibly by two 
ingredients, an electron-donating coloring compound and an electronic receptiveness color 
developer, An optical recording medium containing at least one sort in a fluoran compound 
expressed with a following general formula (1) as said electron-donating coloring compound. 
[Formula 1] 




(1) 

(R^ shows an alkyi group, a cyclohexyl group, and a tetrahydrofurfuryl group among a formula, Rg 

shows a hydrogen atom or a methyl group, and X shows a hydrogen atom or a halogen atom!) • 
[Claim 2] A minute pit sequence in which optical read-out is possible or a concave groove, and a 
convex land on a light transmittance state board formed by turns. It has a mask layer from which 
light transmittance changes with the temperature changes by exposure of light. Rather than a 
spot diameter of said optical beam which enters into saiid mask layer, a spot diameter of an - 
optical beam which carries out record reproduction of the information through said mask layer, ' 
and penetrates said mask layer using light transmittance change of said mask layer is the optical 
recording medium reduced substantially, and said mask layer, In that to which light transnriittance 
used as the main ingredients at least thermochromic material which changes reversibly by two 
ingredients, an electron-donating coloring compound and an electronic receptiveness color 
developer, An optical recording medium containing at least one sort in a fluoran compound 
expressed with a following general formula (2) as said electron-donating coloring compound. 
[Formula 2] 




(R^ and R^ show an alkyI group or a cycloalkyi group independently respectively among a 
formula,) 

[Claim 3]A minute pit sequence in which optical read-out is possible or a concave groove, and a 
convex land on a light transmittance state board formed by turns. It has a mask layer from which 
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light transmittance changes with the temperature changes by exposure of light. Rather than a 
spot diameter of said optical beam which enters into said mask layer, a spot diameter of an 
optical beam which carries out record reproduction of the information through said mask layer, 
and penetrates said mask layer using light transmittance change of said mask layer is the optical 
recording medium reduced substantially, and said mask layer, In that to which light transmittance 
used as the main ingredients at least thermochromic material which changes reversibly by two 
ingredients, an electron-^donating coloring compound and an electronic receptiveness color 
developer. An optical recording medium containing at least one sort in a KUROMENO pyrazole 
compound expressed with a following general formula (3) as said electron-donating coloring 
compound. 
[Formula 3] 




the inside of a formula, R^, and Rg — each ~ independent — a hydrogen atom and an alkyl 

group. Or a cycloalkyi group, a tetrahydrofurfuryl group, an alkoxyalkyi group, substitution, 
unsubstituted benzyl, substitution, or an unsubstituted phenyl group may be shown, and R^ and 

Rg may form heterocycle with a nitrogen atom connected and combined. R^ shows a hydrogen 

atom or an alkyl group, Rg shows a hydrogen atom, an alkyl group, and a halogen atom, and Rg 

shows a hydrogen atom, an alkyl group, substitution or unsubstituted benzyl, substitution, an 
unsubstituted phenyl group, or a halogen atom. 

[Claim 4]A minute pit sequence in which optical read-out is possible or a concave groove, and a 
convex land on a light transmittance state board formed by turns, It has a mask layer from which 
light transmittance changes with the temperature changes by exposure of light, Rather than a 
spot diameter of said optical beam which enters into said mask layer, a spot diameter of an 
optical beam which carries out record reproduction of the information through said mask layer, 
and penetrates said mask layer using light transmittance change of said mask layer is the optical 
recording medium reduced substantially, and said mask layer, In that to which light transmittance 
used as the main ingredients at least thermochromic material which changes reversibly by two 
ingredients, an electron-donating coloring compound and an electronic receptiveness color 
developer, An optical recording medium containing at least one sort in a fluoran compound 
expressed with a following general formula (4) as said electron-donating coloring compound. 
[Formula 4] 
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(4) 

the inside of a formula, and R^q — an alkyi group, a cycloalkyi group, and a tetrahydrofurfuryl 
group. An alkoxyalkyi group, substitution, or an unsubstituted phenyl group is shown, ^ shows a 
hydrogen atom or an alkyI group, and R^g shows a hydrogen atom, an alkyI group, or an acyl 
group. 

[Claim 5]A minute pit sequence in which optical read-out is possible or a concave groove, and a 
convex land on a light transmittance state board formed by turns, It has a mask layer from which 
light transmittance changes with the temperature changes by exposure of light. Rather than a 
spot diameter of said optical beam which enters into said mask layer, a spot diameter of an 
optical beam which carries out record reproduction of the information through said mask layer, 
and penetrates said mask layer using light transmittance change of said mask layer is the optical 
recording medium reduced substantially, and said mask layer. In that to which light transmittance 
used as the main ingredients at least thermochromic material which changes reversibly by two 
ingredients, an electron-donating coloring compound and an electronic receptiveness color 
developer, An optical recording medium containing at least one sort in a phthalide compound 
expressed with a following general formula (5) as said electron-donating coloring compound. 
[Formula 5] 




(5) 

R^3 and R^^ — each — independent — a hydrogen atom and an alkyI group. An alkoxy group, an 

alkyI sulfhydryl group, substitution, an unsubstituted phenyl group, or a halogen atonri is shown, 
and R^g, R^g, R^^. and R^g show an alkyI group, substitution, or an unsubstituted phenyl group 

independently respectively. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the trainslation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCIRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]About high density recording and/or the optical recording medium to 
reproduce, especially this invention makes small the effective spot system of an irradiation laser 
beam using the light transmittance variable medium from which light transmittance changes with 
temperature changes etc., and relates information to high density recording and/or the optical 
recording medium to reproduce. 
[0002] 

[Description of the Prior Art]As an optical recording medium, although CD. CD-ROM. DVD, etc. 
are put in practical use, to make storage density still higher and to record mass data on the disk 
of one sheet is desired. As a method of carrying out record reproduction of the information 
optically with high density according to this request, the following five method ** - ** are 
proposed. ** Shorten a laser wavelength. ** Enlarge NA (numerical aperture) of the object lens 
which condenses to an optical disc. ** Make into a multilayer the layer which records 
information. ** Change wavelength and record on multiplex. ** Form a mask layer and make a 
light spot diameter small substantially. The "record reproduction" as used in the field of this 
application shall mean each of recording, reproducing, and reproducing, recording. 
[0003]Since the optical disc can form a recording mark smaller than a light spot diameter by 
controlling the laser light power at the time of record, there is no principle maximum community 
in improvement in density at the time of record. However, when a laser beam is extracted with 
an object lens, a light spot diameter has the full limits that it cannot extract, below in a certain 
constant value, and it is dependent on how the densification of an optical disc makes playback 
laser spot smaN. The repetition wavelength (recording wavelength) of the recording mark of a 
reproduction limit is given by lambda/2NA. Here, lambda is the wavelength of light and NA is a 
numerical aperture of an object lens. In order to identify the recording mark of a shorter 
recording wavelength and to reproduce, it turns out that what is necessary is to reproduce with 
light with the short wavelength lambda, or just to use an object lens with the big numerical 
aperture NA. 

[0004] However, the short wavelength formation of the semiconductor lasier used for 
reproduction is not easy for difficulty to build many [ and ] object lenses with the big numerical 
aperture N A into an optical disk unit technically. Then, by the rise in heat by the exposure of 
light, if temperature becomes high, an absorbance will decrease and light transmittance will 
become high, By what is established for the substance (henceforth a light transmittance variable 
medium) whose light transmittance an absorbance increases again by a laser beam passing and 
being cooled, and becomes low in layers in an optical disc. The method said to an optical disc as 
the disk super resolution which plays record or the information recorded with high density in 
information with high density is known conventionally. The light intensity distribution of the laser 
beam used for information storage reproduction usually shows Gaussian distribution, as shown in 
drawing 4 . and temperature distribution also turns into distribution almost near this. 
[0005]If it irradiates with such a laser beam on a light transmittance variable medium via an 
object lens, as shown in drawing 5 . the portion C into which the temperature in the irradiation 
spot 10 rose will serve as a light transmittance state, and what is called a disk super resolution 
effect that carries out the mask of other portions D in light spot will happen. At this time, the 
path of the effective spot of the laser beam which penetrates the above-mentioned portion C 
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becomes small compared with the path of the irradiation spot 10 of an irradiation laser beam. By 
thus, the thing for which the light transmittance variable medium for which the disk super 
resolution effect is caused is formed in layers on an optical disc (this light transmittance variable 
medium layer is hereafter called mask layer). Since the light of only a portion with high light 
transmittance in the spot of the laser beam with which it irradiates will be passed and the mask 
of the light of a portion with low light transmittance in irradiation spot will be carried out, the 
cross talk between adjacent tracks and the intersymbol interference between adjoining pits can 
be prevented. 

[00063Aiming at densification, research and development in the above-mentioned ** - ** is 
done, respectively. This invention is related to the optical recording medium as an optical disc 
which forms the mask layer of ** and makes a light spot diameter small substantially. There is 
the following literature as a Prior art about the optical disc which forms such a mask layer and 
makes a spot diameter small substantially. 

[0007]JP,5-12673,A JP,5-12715,A JP,5-28498,A JP,5-28535,A JP,5-73961,A JP,8-315419,A 
[0008]As an optical disc which laminated the mask layer, it has become, for example like drawin£ 
i- Drawing 1 is an example of an only for [ playback with a mask layer ] type optical disc, and 
drawing 2 is an example of a recordable optical disc. Since the optical disc shown in drawing 1 
and drawing 2 is mentioned later, explanation here is omitted. Transmissivity is small, when light 
does not irradiate with a mask layer, or when weak. If light intensity becomes strong, when light 
is absorbed and temperature goes up, it will change thermally, and as shown in drawing 3 , the 
transmissivity of light will increase, and a mask layer's being optical or the spot diameter which 
penetrated the mask layer as shown in drawing 5 w ill become small substantially. In drawing 5 . C 
is a portion which penetrates a mask layer. It becomes possible to carry out record reproduction 
of the small pit by this. 

[0009]As the above-mentioned mask layer, it is required from the exposure of the laser beam of 
optical recording reproduction that change and restoration of Ijght transmittance should be quick. 
That is, before light transmittance becomes high during passage of an irradiation laser beam to 
the rotating optical disc and an irradiation laser beam passes again, it is required for light 
transmittance to revert. As a light transmittance variable medium with which it is satisfied of 
such conditions, for example JP,7-182693,A, So that it may be proposed by JP,8-306074A 
JP,11-180043,A. JP,11-185296,A, JP,1 1-185297,A, and JP,1 1-185298,A, There are an electron- 
donating coloring compound and thermochromic material which comprises two ingredients of an 
electronic receptiveness color developer. 

[0010]The above-mentioned two-component system thermochromic material has the character 
colored, decolorized and discolored by exchange of the electron between an electron-donating 
coloring compound and an electronic receptiveness color developer. Especially, it is checked that 
disk super resolution with a fluoran system compound or a phthalide system compound, and the 
optical recording medium that has the mask layer which combined the bisphenol system color 
developer as an electronic receptiveness color developer good as an electron-donating coloring 
compound is shown. 
[001 1] 

[Problem(s) to be Solved by the Invention] also in the densification art of optical recording, 
progress of a semiconductor laser (LD) is remarkable and the leading role is moving to LD whose 
luminous wavelength currently used for DVD from LD whose luminous wavelength currently used 
for CD is 780-830 nm is 635-650 nm. The InGaN system blue-purple color semiconductor laser 
which furthermore has a luminous wavelength in nearly 400 nm these days, and nearly 430-nm 
SHG laser develop, and begin to be put in practical use, and the high-density optical recording 
by the short wavelength formation of laser is progressing further. 

[0012]In the example currently indicated in the prior patent of an optical recording medium which 
has a mask layer using the above-mentioned electron-donating coloring compound and the 
thermochromic material which comprises two ingredients of an electronic receptiveness color 
developer, it was the material corresponding to the red laser whose wavelength is 630-690 nm in 
such a background. 

[001 3] However, it had not corresponded to the blue-purple color semiconductor laser or blue 
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laser of luminous wavelength the stand of 400 nm which will be adopted as the high-density 
optical recording medium of the next generation of DVD. This invention is made paying attention 
to an aforementioned problem, and is a thing. 

It has absorption on the level of 400 nm that the purpose should correspond to the blue-purple 
color semiconductor laser and blue laser of **, The light transmittance in the wavelength of the 
light with which it irradiated is providing the optical recording medium which has a mask layer 
using the thermochromic material which comprises two ingredients, the electron-donating 
coloring compound and electronic receptiveness color developer which change with temperature 
reversibly. 

[0014] 

[Means for Solving the Problem]As a means for attaining the above-mentioned purpose, this 
invention. A minute pit sequence in which optical read-out is possible or a concave groove, and a 
convex land on a light transmittance state board formed by turns, It has a mask layer from which 
light transmittance changes with the temperature changes by exposure of light. In an optical 
recording medium which a light spot diameter which carries out record reproduction of the 
information through a mask layer, and penetrates a mask layer using light transmittance change 
of this mask layer reduced substantially rather than a light spot diameter which enters into a 
mask layer. By two ingredients, an electron-donating coloring compound and an electronic 
receptiveness color developer, said mask layer uses as the main ingredients at least 
thermochromic material which changes reversibly, and light transmittance as said electron- 
donating coloring compound. It is going to provide an optical recording medium containing at 
least one sort in a fluoran compound expressed with a following general formula (1). 
[0015] 
[Formula 6] 




[0016](R^ shows an alkyi group, a cyclohexyl group, and a tetrahydrofurfuryl group among a 
formula, shows a hydrogen atom or a methyl group, and X shows a hydrogen atom or a 
halogen atom.) 

[0017]When is an alkyI group, the thing of the carbon numbers 1-8 is preferred. As an 

example, a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group. An 
isobutyl group, a sec^butyl group, n-pentyl group, an Isopentyl group. A neopentyl group, n-hexyl 
group, an isohexyl group, a sec-hexyl group, 2-ethylbutyl group, n-heptyl group, an isoheptyl 
group, a sec-heptyl group, n-octyl group, a 2-ethylhexyl group, etc. are mentioned. 
[0018]When X is a halogen atom, chlorine, bromine, fluoride, etc. are mentioned. The following 
compound is mentioned as an example of an electron donative compound expressed with a 
general formula (1) here. 

[0019]2-anilino 6-ethylamino fluoran 2-anilino 6-isopropylamino fluoran 2-anilino 6-n-butylamino 
fluoran 2-anilino 6-isoamylamino fluoran 2-anilino 6-cyclohexylamino fluoran 2-anilino 6-n- 
Octylaminofluoran 2- (2-chloroanilino)-6-methylamino fluoran 2- (2-chloroanilino)-6- 
ethylamino fluoran 2-. (2-chloroanilino)-6-To iso [ n-propylamino fluoran 2-(2-chloroanilino)-6- 
sec-butylamino fluoran 2-(2-chloroanilino)-6-], PUCHIRU aminofluoran 2-(2-chloroanilino)-6- 
ethylamino 7-methylfluoran 2- (2-chloroanilino)-6-tetrahydrofurfuryl aminofluoran 2-(2- 
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chloroanilino)-6-cyclohexylamino fluoran 2-(2-fluoroanilino)-6-ethylamino fluoran 2-(2- 
f]uoroanilino)-6-n-butylamino fluoran 2 - (two.) - Fluoroanilino-6-n-octylaminofluoran 2-(2- 
fluoroanilino)-6"tetrahydrofurFuryl aminofluoran. 2-. (2-Ghloroanilino)-6-ethylamino 7- 
methylfluoran 2-(2-Ghloroanilino)-6-n-propylamino 7-methylfluoran 2-(2-Ghloroanilino)-6-n- 
pentylamino 7-methylfluoran 2- (2-chloroanilino)-6-cyclohexylamino 7-methylfluoran 2-(2- . 
chloroanilino)-6-tetrahydrofurfuryl amino- 7 - Methylfluoran 2-(2-Ghloroanilino)-6-n- 
octylamino-7-methylfluorah 2-. (2-fluoroanilino)-6-Ethylamino 7-methylfluoran 2-(2- 
fluoroanilino)-6-n-butylamino 7-methylfluoran [0020]As a means for attaining the above- 
mentioned purpose, it is going to provide an optical recording medium, wherein this invention 
contains at least one sort in the fluoran compound expressed with a following general formula 
(2). 

[0021] 
[Formula 7] 




(2) 

[0022](R3 and show an alky! group or a cycloalkyi group independently respectively among a 
formula.) 

When R3 and R^ are alkyi groups, the thing of the carbon numbers 1-8 is preferred respectively. 

As an example, a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, 
An isobutyl group, a sec-butyl group, n-pentyl group, an isopenty! group, A neopentyl group, n- 
hexyl group, an isohexyl group, a sec-hexyl group, 2-ethylbutyl group, n-heptyl group, an 
isoheptyl group, a sec-heptyl group, n-octyl group, a 2-ethylhexyl group, etc. are mentioned. 
[0023]When R3 and R^ are cycloalkyi groups, the thing of the carbon numbers 5-6 is preferred. A 

cyclopentylic group, a cyclohexyl group, etc. are mentioned as an example. 

[0024]The following compound is mentioned as an example of an electron-donating coloring 

compound expressed with a general formula (2) here. 

[0025]A general formula. The (2) example 3,6-dimethoxyfluoran 3,6-diethoxyfluoran 3,6-di-n- 
propoxyfluoran 3,6-diisoprbpoxy fluoran 3,6-di-n-butoxyfluoran 3,6-diisobutoxyfluoran 3, 6-di- 
sec-butoxyfluoran 3,6-di-n-pentylfluoran 3,6-diisopentyloxyfluoran 3,6 - To di-n-hexylfluoran 
3,6-dicyclohexyl oxyfluoran 3,6-di-n-, PUCHIRU oxyfluoran 3, It is PUCHIRU oxyfluoran 3,6-di- 
n-octyloxy fluoran 3,6-di-(2-ethylhexyloxy) fluoran to 6-JIISO. [0026]As a means for attaining 
the above-mentioned purpose, it is going to provide an optical recording medium, wherein this 
invention contains at least one sort in a KUROMENO pyrazole compound expressed with a 
following general formula (3). 
[0027] 
[Formula 8] 
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[0028]the inside of a formula, R^. and Rg — each — independent — a hydrogen atom and an 

alkyi group. A cycloalkyi group, a tetrahydrofurfuryl group, an alkoxyalkyi group, substitution, 
unsubstituted benzyl, substitution, or an unsubstituted phenyl group may be shown, and R^ and 

Rg may form heterocycle with the nitrogen atom connected and combined. Ry shows a hydrogen 

atom or an alkyI group, Rg shows a hydrogen atom, an alkyI group, and a halogen atom, and Rg 

shows a hydrogen atom, an alkyI group, substitution or unsubstituted benzyl, substitution, an 
unsubstituted phenyl group, or a halogen atom. 

[0029]When Rg and Rg are alkyI groups, a thing of the carbon numbers 1-8 is preferred 

respectively. As an example, a methyl group, an ethyl group, n-propyl group, an isopropyl group, 
n-butyl group, An isobutyl group, a sec-butyl group, n-pentyl group, an isopentyl group, A 
neopentyl group, n-hexyl group, an isohexyl group, a sec-hexyl group, 2-ethylbutyl group, n- 
heptyl group, an isoheptyl group, a sec-heptyl group, n-octyl group, a 2-ethylhexyl group, etc. 
are mentioned. 

[0030]When Rg and Rg are cycloalkyi groups, a thing of the carbon numbers 5-6 is preferred 

respectively. A cyclopentylic group, a cyclohexyl group, etc. are mentioned as an example. 
[0031]When R-^ is an alkyI group, a thing of the carbon numbers 1-4 is preferred. A methyl group, 

an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl group, and a sec- 
butyl group are mentioned as an example. 

[0032]When Rg is an alkyI group, a thing of the carbon numbers 1 -4 is preferred. A methyl group, 

an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl group, and a sec- 
butyl group are mentioned as an example. 

[0033]When Rg is a halogen atom, chlorine, bromine, fluoride, etc. are mentioned. 

[0034]When Rg is an alkyI group, a thing of the carbon numbers 1-8 is preferred. As an example, 

a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyt group. An isobutyl 
group, a sec-butyl group, n-pentyl group, an isopentyl group, A neopentyl group, n-hexyl group, 
an isohexyl group, a sec-hexyl group, 2-ethylbutyl group, n-heptyl group, an isoheptyl group, a 
sec-heptyl group, n^octyl group, a 2-ethylhexyl group, etc. are mentioned. 
[0035]When Rg is a halogen atom, chlorine, bromine, fluoride, etc. are mentioned. 

[0036]The following compound is mentioned as an example of an electron-donating coloring 
compound expressed with a general formula (3) here. 

[0037]A general formula. The (3) example spiro {KUROMENO [2,3-C] pyrazoles 4. (H)-r-lid run}- 
7-ethylamino 3' - An one spiro (2,3-KUROMENO [C] pyrazole 4(H)-r-lid run}-7-ethylamino 3- 
methyl-3-one spiro {KUROMENO [2.3-0] pyrazole 4. (H) — Spiro [ -I'-lid run}-7-ethylamino 3- 
chloro-3-one ] {a 2,3-KUROMENO [0] pyrazole 4(H)-1Hid run}-l-phenyl-7-ethylamino 3- 
methyl-3 -one spiro {KUROMENO [2,3-C] pyrazole 4. The (H)-r-lid run}-7-ethylamino 1- 
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phenyl- 3, 6-dimethyl- 3 -one spiro {2.3-KUROMENO [C] pyrazole 4(H)-r-lid run}-1-(4- 
methylphenyl)-7-ethylamino 3-methyl-3 -one spiro {KUROMENO [2,3-C] pyrazole 4. (H)-r-lid 
run}-1-(4-chlorophenyl)-7-Ethylamino 3-methyl-3'-one spiro {2,3-KUROMENO [C] pyrazole 4 
(H)-1 -lid run}-1-(4-methoxypheny)-7-ethylamino 3-methyl- The 3 -one spiro {KUROMENO 
[2.3-0] pyrazole 4. (H)-IHid run}-1-benzyl-7-ethylamino 3-methyl- 3' - An one spiro {2,3- 
KUROMENO [C] pyrazole 4(H)-1Hid run}-7~n-propoxyamino-3 -one spiro {KUROMENO [2,3-C] 
pyrazole 4. (H)-r - lid run}-7-n-butylamino 3~methyl-3 -one spiro {2,3-KUROMENO [C] 
pyrazole 4(H)-1 Hid run}-7-isopentylamino-3-chloro-3 -one spiro {KUROMENO [2,3-C] pyrazole 
4. (H)-r - Lid run}-1~phenyl-7-cyclohexylamino 3-methyl-3'-one spiro {KUROMENO[2, 3-C] 

The pyrazole 4. (H)-1Hid run}-1-. (4-methylphenyl)-7-cyclohexylamino 3-methyl 3 -one 

spiro n[ {2.3-KUROMENO [C] pyrazole 4(H)-r-lid run}-1-(4-chlorophenyl)-7-]-octylamino-3- 
methyl-3'-one spiro {KUROMENO[2. 3-C] Pyrazole 4(H)-r-lid run}-1-(4-methoxypheny)-7-TE. 
spiro [ TORAHIDORO furfuryl amino-3-methyl-3 -one ] {a 2.3-KUROMENO [C] pyrazole 4(H)- 
r-lid run}-1-benzyl-7-[2-methoxy ethylamino]-3-methyl-3 -one spiro {KUROMENO [2.3-C] 
pyrazole 4. (H)-IHid run}-l-phenyl-7-anilino 3-methyl- 3* - One spiro {2.3-KUROMENO [0] . 
pyrazole 4(H)-r-lid run}-1'-phenyl-7-diethylamino 3-methyl-3 -one spiro {KUROMENO[2. 3-C] 
pyrazole 4(H)-1 Hid run}-7-di-n-butylamino 1-phenyl-3,6-dimethyl 3 -one spiro-1-[ {2,3- 
KUROMENO [C] pyrazole 4(H)-1Hid run} ] phenyl-7-pyrrolidino 3.6-dimethyI- 3 -one [0038]As a 
means for attaining the above-mentioned purpose, it is going to provide an optical recording 
medium, wherein this invention contains at least one sort in a fluoran compound expressed with 
a following general formula (4). 
[0039] 
[Formula 9] 
RioNH 




(4) 

[0040](Among a formula, R^q shows an alkyi group, a cycloalkyi group, a tetrahydrofurfuryl group, 

an alkoxyalkyi group, substitution, or an unsubstituted phenyl group, R^ ^ shows a hydrogen atom 

or an alkyI group, and R^g shows a hydrogen atom, an alkyI group, or an acyl group.) 

[0041]When R^q is an alkyI group, the thing of the carbon numbers 1-8 is preferred. As an 

example, a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group. An 
isobutyl group, a sec-butyl group, n-pentyl group, an isopentyl group, A neopentyl group, n-hexyl 
group, an isohexyl group, a sec-hexyl group, 2-ethylbutyl group, n-heptyl group, an isoheptyl 
group, a sec-heptyl group, n-octyl group, a 2-ethylhexyl group, etc. are mentioned. 
[0042]When R^q is an alkoxyalkyi group, the thing of the total carbon numbers 2-6 is preferred. A 

methoxy ethyl group, methoxy propyl group, methoxy butyl group, and ethoxyethyl group, an 
ethoxypropyl group, an ethoxybutyl group, n-propoxyethyl group, an isopropoxy ethyl group, n- 
propoxypropyl group, etc. are mentioned as an example. 

[0043]When R^^ is an alkyI group, a thing of the carbon numbers 1-4 is preferred. A methyl 

group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl group, and a 
sec-butyl group are mentioned as an example. 

[0044]a case where R^ ^ is an acyl group — an acetyl group, a propionyl group, a butyryl group, 
and an isobutyl group — it is disclosed and a roil group, an isovaleroyi group, a caproyi group, the 
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Henin Chill group, benzoyl, etc. are mentioned. 

[0045]The following compound is mentioned as an example of an electron-donating coloring 
compound expressed with a general formula (4) here. 

[0046]A general formula. ( — four — ) — an example — ten - ethylamino — two - methyl — 
benzo — [— 1.4 — ] — CHIAJINO — [— 3,2 - b — ] — fluoran — ten - ethylamino — two - 
ethylbenzo — [ — 1,4 — ] — CHIAJINO — [ — 3,2 - b — ] — fluoran — ten - ethylamino — two 
- n - butyl — benzo — [ — one — four — ] ~ CHIAJIN0[3. 2-b] fluoran 10-ethylamino 2- 
isopentylbenzo [1,4] CHIAJINO [ 3.2-] [b] fluoran 10-ethylamino — 2-acetylbenzo CHIAJINO 
[ [1.4] / 3.2-] [b] fluoran 1 0-n-butylamino 2-ethylbenzo [1. 4] CHIAJINO[3, 2-b] Fluoran 10-n- 
butylamino 2-n-octylbenzo [1 ,4] CHIAJINO [ 3.2-] [b] fluoran 1 0-n-butylamino 2 - Acetylbenzo 
[1.4] CHIAJINO [ 3.2-] [b] fluoran 1 0-n-butylamino 2-benzoylbenzo [1. 4] CHIAJIN0[3. 2-b] 
fluoran 1 0- n-butylamino 2-propionylbenzo [1 ,4] CHIAJINO [ 3.2-] [b] fluoran 10- 

isopentylamino 2-methylbenzo [1.4] CHIAJINO [ 3,2-] [b] fluoran 1 0-isopentylamino-2- 

ethylbenzo [1. 4] CHIAJINO[3. .2-b] Fluoran 10-cyclohexylamino 2-ethylbenzo [1, 4] CHIAJINO 
[3. 2-b] Fluoran 10-cyclohexylamino 2^acetylbenzo [1, 4] 3,2-CHIAJINO [b] fluoran 10- 
tetrahydrofurfuryl amino-2-ethylbenzo [1 ,4] CHIAJINO [ 3.2-] [b] fluoran 1 0-tetrahydrofurfuryl 
amino-2-n **BUCHIRU benzo [1. 4] CHIAJINO [3. 2-b] Fluoran 1 0-tetrahydrofurfuryl amino-2- 
isopentylbenzo [1, 4] 3,2-CHIAJINO [b] fluoran 1 0-tetrahydrofurfuryl amino- 2 - Acetylbenzo 
[1,4] CHIAJINO-[ [3,2-b] fluoran 10] tetrahydrofurfuryl amino-2-benzoylbenzo [1. 4] CHIAJINO 
[3, 2-b] Fluoran 10-ethylamino 1 1 -methyl-2-methylbenzo [1. 4] 3,2-CHIAJINO [b] fluoran 10- 
ethylamino 11-methyl-2-ethylbenzo [1,4] CHIAJINO [ 3,2-] [b] fluoran 10-ethylamino 11- . 
methyl-2-n-butylbenzo [1, 4] CHIAJINO [3, 2-b] Fluoran 10-ethylamino 1 1 -methy|-2-. 
Acetylbenzo [1.4] CHIAJINO [ 3.2-] [b] fluoran 10-ethylamino 11 -methyl- 2 - Propionylbenzo 
[1,4] CHIAJINO [ 3.2-] [b] fluoran 1 0-[2-methoxy ethylaminb]-2-ethylbenzo [1, 4] CHIAJINO [3. 
2-b] Fluoran 10-[2-ethoxy ethylamino]-1 1-methyl-2-ethylbenzo [1,4] CHIAJINO [3,2-b] fluoran 
[0047]As a means for attaining the aboye-mentioned purpose, it is going to provide ian optical 
recording medium, wherein this invention contains at least one sort In a phthalide compound 
expressed with a following general formula (5). 
[0048] 

[Formula 10] 




(5) 

[0049]The following compound is mentioned as an example of an electron-donating coloring 
compound expressed with a general formula (5) here. 

[0050]R^3 and R^^ — each — independent — a hydrogen atom and an alkyi group. An alkoxy 

group, an alkyI sulfhydryl group, substitution, an unsubstituted phenyl group, or a halogen atom is 
shown, and R^^, R^g. R^^, and R^g show an alkyI group, substitution, or an unsubstituted phenyl 

group independently respectively. 

[0051]When R^^ and R^^ are alkyI groups, the thing of the carbon numbers 1-4 is preferred 

respectively. A methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, 
an isobutyl group, and a sec-butyl group are mentioned as an example. 
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[0052]When R^^ and R^^ are alkoxy groups, the thing of the carbon numbers 1-4 is preferred 

respectively. A methoxy group, an ethoxy basis, n-propoxy group, an isopropoxy group, n-butoxy 
group, an isobutoxy group, and a sec-butoxy group are mentioned as an example: 
[0053]When R^g and R^^ are alkyi sulfhydryl groups, a thing of the carbon numbers 1-4 is 

preferred respectively. A methylthio group, an ethyl thio group, n-pro RUCHIO group, an 
isopropanal RUCHIO group, n-butyl thio group, an isobutyl thio group, and a sec-butyl thio group 
are mentioned as an example. 

[0054]When R^3 and R^^ are halogen atoms, chlorine, bromine, fluoride, etc. are mentioned, 
respectively. 

[0055]When R^^, R^g, R^y. and R^g are alkyI groups, a thing of the carbon numbers 1-8 is 

preferred respectively. As an example, a methyl group, an ethyl group, n-propyl group, an 
isopropyl group, n-butyl group. An isobutyl group, a sec-butyl group, n-pentyl group, an isopentyl 
group, A neopentyl group, n-hexyl group, an isohexyl group, a sec-hexyl group. 2-ethylbutyl 
group, n-heptyl group, an isoheptyl group, a sec-heptyl group, n-octyl group, a 2-ethylhexyl 
group, etc. are mentioned. 

[0056]A general formula. Example 3-[1- of (5). (l-ethyl-2-methylindole 3-yl)-1- (4- 
methylphenyl) Ethylene-2-yl]-3- (1-ethyl-2-methylindole 3-yl) Phthalide 3-[1-(1-ethyl-2- 
methylindole 3-yl)-l-phenylethylene 2-yl]-3-(1-ethyl-2-methylindole 3-yl) phthalide 3-[1- (1- 
ethyl-2-methylindole 3-yl)-1-. (4-chlorophenyl) Ethylene-2-yl]-3- (1-ethyl-2-methylindole 3- 
yl) Phthalide 3-[1-(1-ethyl-2-methylindole 3-yl)-1-(2.4-dimethylphenyl) ethylene-2-yl]-3-(1- 
ethyl-2-methylindole 3-yl) phthalide 3-[1-. (1-ethyl-2-methylindole 3-yl)-1- (2.4- 
dichlorophenyl) Ethylene-2-yl]-3- (1-ethyl-2-methylindble 3-yl) Phthalide 3-[1-(1-ethyl-2- 
methylindole 3-yl)-1-(4-methylthio phenyl) ethylene-2-yl]-3-(1-ethyl-2-methylindole 3-yl). 
Phthalide 3-[1-. (l-n-octyl-2-methylindole 3-yl)-1-. (4-methylphenyl) Ethylene-2-yl]-3-. (1- 
ethyl-2-methylindole 3-yl) Phthalide 3-[1-(1-ethyl-2-phenylindole 3-yl)-1-phenylethylene 2- 
yl]-3-(1-ethyl-2-methylindole 3-yl) phthalide 3-[1- (1-ethyl-2-methylindole 3-yl)-1- (4- 
chlorophenyl) Ethylene-2-yl]-3- (1.2-dimethyl indole- 3-yl) Phthalide 3-[1- (1-ethyl-2- 
methylindole 3-yl)-1-. (2.4-dimethylphenyl) Ethylene-2-yl]-3-. (1-ethyl-2-n-pentyl indole- 3-yl) 
phthalide 3-[1-(1-ethyl-2-methylindole 3-yl)-1-(2.) 4-dichlorophenyl ethylene-2-yl]-3- (1- 
ethyI-2-phenol indole- 3-yl) Phthalide 3-[1-(1-ethyl-2-methylindole 3-yl)-1-(4-methylthio 
phenyl) ethylene-2-yl]-3-(2-methylindole 3-yl) phthalide 3-. [1- (1-n-butyl-2-methylindole 3- 
yl)-1-. (4-methylphenyl) Ethylene-2-yl]-3- (1-ethy|-2-methylindole 3-yl) Phthalide 3-[1-(1-n- 
butyl-2-methylindole 3-yl)-1-(4-methoxypheny) ethylene-2-yl]-3-(1-n-butyl-2-methylindole 3- 
yl) phthalide [0057]As an electronic receptiveness color developer which forms a mask layer 
combining the above-mentioned electron-donating coloring compound, although there is no 
restriction in particular, it is preferred to contain at least one sort in a bisphenol system 
compound expressed with a following general formula (6). 
[0058] 

[Formula 11] 



[0059](R^g shows the alkylene group containing 1-5 ether bonds among a formula, and RgQ and 
Rg^ show a hydrogen atom, a hydroxyl group, an alkyI group, or a halogen atom independently 
respectively.) 

[0060]R^g has a preferred alkylene group of the carbon numbers 1-4. When R2Q and R2^ are alkyI 
groups, the carbon numbers 1-4 are preferred respectively. When R2Q and R2^ are halogen 
atoms, chlorine, bromine, fluoride, etc. are mentioned, respectively. 

[0061]As an electronic receptiveness color developer which forms a mask layer combining the 
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above-mentioned electron-donating coloring compound, the compound expressed with following 

general formula (7) - (10) is preferred. 

[0062] 

[Formula 12] 



27 "28 




"25 R 



26 



R3I 1^30 



-J^^ (7) 



[0063] 

[Formula 13] 

R23 Raa 



■24 




27 "20 



•s- 




*25 



126 



^29 



R31 R 



30 



— Ji^^ ( 8 ) 



[0064] 

[Formula 14] 



27 ".28 




■m^ ( 9 ) 



[0065] 

[Formula 15] 




(10) 

[0066](R22 " show a hydrogen atom, a hydroxy! group, an alkyi group, an alkehyl group, or an 

alkoxy group among each formula.) However, at least one of Rgg " the R^^ is a hydroxyl group. 

R32 and R33 show a hydrogen atom, an alky! group, or a trifluoromethyl group. 

[0067]Here. the following compound is raised as an example of an electronic receptiveness color 
developer expressed with general formula (7) - (10). 
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[0068]< general formula. (Seven) example >4.4'-dihydroxydiphenyl ether 4-hydroxydiphenyl ether 
2,4,3* - Trihydroxy 6-methyldiphenyl ether 3,4-dihydroxy-5-methyldiphenyl ether 2,4-dihydroxy- 
2', 6-dimethyldiphenyl ether 2,4-dihydroxy-3',6-dimethyldiphenyl ether 2.4-dihydroxy-4',6- 
dimethyldiphenyl ether [0069]< general formula. (Eight) example > screws. (4-hydroxyphenyl) A 
sulfide screw. (4-hydroxy-3-methylphenyl) Sulfide bis(4-hydroxy-3,5-dimethylphenyl)sulfide 
2,3\4.4'-tetrahydro KISHIJIFENIRU sulfide bis(4-hydroxy-3-i:ert"butyl-5-methylphenyl)sulfide 
[0070]< general formula. (Nine) example >2,2-screws. (4-hydroxyphenyl) A propane 1.1 -screw. 
(4-hydroxyphenyl) An ethanescrew. (4-dihydroxyphenyl) A methane 2,2-screw. (4-hydroxy-3- 
methylphenyl) A propane 1,1 -screw. (4-hydroxyphenyl) Propane 2.2-bis(4-hydroxyphenyl) 
hexafluoropropane 2-(2-hydroxyphenyl)-2-(4-hydroxyphenyl) propane 2,2-bis(4-hydroxyphenyl)- 
4-methylpentane [007 1]< general formula. (Ten) example > screws. (4-hydroxy-3-methylphenyl) 
A sulfone screw. (3-allyl-4-hydroxyphenyl) A sulfone 3,4',5-trihydroxy diphenylsulfone bis(4- 
hydroxyphenyOsulfone 2,4'-dihydroxy diphenylsulfone 3,4-dihydroxy-4 -methyl diphenylsulfone 
screw. (4-hydroxy-3,5-dimethylphenyl) Sulfone 2,5-dihydroxy-4'-methyl diphenylsulfone 2,4- 
dihydroxy-2\4'-dimethyl diphenylsulfone [0072] 

[Embodiment of the Invention]The desirable embodiment of the optical recording medium of this 
invention which has a mask layer which consists of thermochromic material constituted with, 
reference to drawings considering the electronic receptiveness color developer and the 
electron-donating coloring compound as the main ingredients hereafter is described. That is, 
especially as shape of the optical recording medium of this invention, it may not be limited, and 
the thing of various gestalten, such as a disk, a card, and a tape, may be used, for example, and 
the function may also be what kind of things, such as an only for [ playback ] type, added type of 
a postscript, or an erasable type. 

[0073]As an example, the structure of the optical disc which has spread widely as an optical 
recording medium was shown in drawing 1 a nd drawing 2 . Drawing 1 shows the only for 
[ playback ] type optical disc (ROM disk) 1 , and drawing 2 shows the recordable type optical disc 
(RAM disk) 11. The light transmittance state board 2 with which the pit (graphic display 
abbreviation) which the only for [ playback ] type optical disc 1 can read [ optical ] was formed 
in drawing 1 . The mask layer 4 and the reflection film 6 which consists of aluminum etc., for 
example which make small the effective spot diameter of the laser beam irradiated from the 
lower part of this substrate 2 by the masking effect mentioned above, and the protection film 
layer 8 which consists of UV curing resin etc. serve as lamination laminated by this order. 
[0074]On the other hand in drawing 2 , the recordable type optical disc 11, The concave groove 
of a graphic display abbreviation, and the light transmittance state board 12 with which the 
convex land was formed in concentric circle shape or spiral shape by turns, The same mask layer 
4 as the above, and the recording layer 6E which consisted of a substance in which optical 
record reproduction is possible, and laminated the dielectric film 6A, the phase change material 
film 6B, the dielectric film 6C, and the aluminum reflection film 6D, While the same protection film 
layer 8 as the above is laminated and constituted by this order, it is both-sides type which 
pasted the protection film layer side together with adhesives with this composition at the upper 
and lower sides. Of course, it may be the composition only by the side of one side. The optical 
discs 1 and 1 1 shown in drawing 1 and drawing 2 are all the fragmentary sectional views of the 
radial direction of a reflection type optical disc. It may be a light transmission type which is not 
provided with the reflection films 6 and 6D, and the thermal break, the enhanced layer, or the 
dielectric layer may be provided further. 

[0075]As the light transmittance state boards 2 and 1 2, light transmittance state polymer 
materials, such as thermosetting resin, such as thermoplastics, such as glass, polycarbonate, 
amorphous polyolefine, and polymethylmethacrylate, or an epoxy resin, or a photo-setting resin,, 
etc. can be used. 

[0076]The mask layer 4 consists of thermochromic material which was mentioned above and 
which makes a constituent an electron-donating coloring compound and an electronic 
receptiveness color developer. It is desirable still more preferred to consider it as the range of 
electron-donating coloring compound:electronic receptiveness color developer =1:0.5 - 1:50, and 
the mixing ratio (wt. ratio) of this thermochromic material is 1:1-1:5, for example. It is desirable 
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still more preferred to consider it as the range of 50-5000 nm. and the thickness of the mask 
layer 4 is 200-2000 nm. 

[0077]The above-mentioned mask layer 4 can use for and form a spin coat method, a dipping 
method, an atomizing process, a vacuum deposition method, etc. on a substrate. Especially, if it 
takes into consideration forming the mask layer 4 of uniform thickness on an irregular optical 
disk substrate, especially as a formation method, the vacuum deposition method excellent in 
thickness control nature is preferred. 

[0078]The reflection films 6 and 6D can form metal and alloys, such as aluminum, silver, gold, 
chromium, and nickel, by forming membranes by vacuum deposition method, sputtering process, 
etc. 

[0079]. As [ represent / on the other hand / by DVD-ROM, DVD-RW, and the DVD-RAM disk ] 
The case of the disk of structure which pastes together two thin board substrates (it is 0.6 mm 
of board thickness in the case of DVD), and produces a disk, and in order to raise the storage 
capacity proposed these days, In the disk used for the system which made thin board thickness 
by the side of optical beam incidence of a substrate in order to suppress the aberration by the 
thickness of the substrate to penetrate, using the object lens of high NA, it is possible to form a 
reflection film and a recording layer in turn contrary to the manufacturing method of the 
conventional disk. 

[0080]When making the mask layer of this invention form in such a disk, after forming a reflection 
film and a recording layer on an irregular optical disk substrate, it is possible to make a mask 
layer form with a spin coat method. In such a case, since unevenness of a disk is maintained in a 
reflection film or a recording layer, even if it applies a mask layer with a spin coat method, the 
unevenness for reading optically is not buried. 

[0081]Therefore, in the case of such a disk producing method, a spin coat method also becomes 
suitable as a formation method of a mask layer. In this case, only an electron-donating coloring 
compound and an electronic receptiveness color developer may be melted in a solvent at a mask 
layer, membranes may be formed, various additive agents may be added, and the adhesives (for 
example, ultraviolet curing resin) for lamination may be added. 
[0082]The example shown below in a <example> explains this invention concretely. 
[0083]<Example 1> To a clear glass board, as an electron-donating coloring compound first 2- 
(2-chloroanilino)-6-ethylamino 7-methylfluoran, 4,4 -screw hydroxyphenyl ethane (BHPE) was 

used as an electronic receptiveness color developer, vapor codeposition (10 "^"^bar, resistance 
heating) of these was carried out in the vacuum chamber, and the mask layer was formed by 
800-nm thickness. 

[0084]When the transmission spectrum of the mask layer was measured, as shown in drawing 7 , 
it is absorption maximum wavelength lambdamax=430nm and 554 nm, and there was sufficient 
absorption for the wavelength area of blue laser. Convergent radiotherapy of the laser beam was 
carried out using the optical apparatus which uses a 405-nm semiconductor laser for this as 
shown in drawing 6 . and nonlinear light transmission change and reversible change were 
measured. It is checked that the mask layer which causes nonlinear light transmission change 
using this optical apparatus has the super resolution effect also when it is actually used as a 
mask layer of an optical disc. As shown in drawing 8 . nonlinear light transmission change and 
reversible change were checked. 

[0085]<Example 2> Similarly Y-338 to 3,6-dimethoxyfluoran as an electron-donating coloring 
compound also about spiro-7-[ {2,3-KUROMENO [C] pyrazole 4(H)-1 Hid run} ] ethylamino 1- 
phenyl-3,6-dimethyl- 3'-one. Nonlinear light transmission change and reversible change were 
checked. 
[0086] 

[Effect of the Invention]That it should correspond to a next-generation blue-purple color 
semiconductor laser and blue laser in order to come according to this invention, as explained 
above. It has absorption on the level of 400 nm, and it becomes possible to provide the optical 
recording medium which has a mask layer using the thermochromic material in which the light 
transmittance in the wavelength of the light with which it irradiated comprises two ingredients, 
the electron-donating coloring compound and electronic receptiveness color developer which 
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[Translation done.] 
* NOTICES* 

JPO and I NP IT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view of an example of the only for [ playback with a mask layer ] type 
optical disc in the case of detecting the light which a laser beam enters into an optical disc and 
is reflected from a disk. 

[Drawing 2] It is a sectional view of an example of the optical disc in which the record 
reproduction with a mask layer in the case of detecting the light which a laser beam enters into 
an optical disc and is reflected from a disk is possible. 

[Drawing 3] It is the graph which showed an example of the relation between the temperature of 
a mask layer, and the trahsmissivity of light using thermochromic material as a mask layer. 
[Drawing 4] It is a figure showing typically the example of the light intensity distribution of the 
light which entered into the mask layer, and the light intensity distribution of the light which 
penetrates a mask layer. 

[Drawing 5] It is a figure showing the range of the light which penetrates a mask layer among the 
light spot on an optical disc, and the light which is not penetrated. 

[Drawing 6] It is a typical schematic diagram of the optical response measuring beam study 
device used in order to investigate the effect of this invention. 

[Drawing 7] It is a graph which shows the spectral characteristic of the mask layer of the optical 
recording medium of this invention. 

[Drawing 8] It is a graph which shows the result of having measured the input light and the 
transmitted light to the mask layer of the optical recording medium of this invention. 
[Description of Notations] 

1 Optical recording medium (only for [ playback ] type optical disc) 

2 and 12 Transparent substrate (light transmittance state board) 
4 Mask layer 

6 Reflection film 

6A and 60 Dielectric film 

6B Phase change material film 

6D Reflection film (aluminum reflection film) 

6E Recording layer 

8 Protection film layer 

1 1 Optical recording medium (recordable type optical disc) 
L Laser beam 



[Translation done.] 
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iBmT^^1±Mfe{b^!g!iiL/r. TiB-^^ (3) 
Sn-Si'nyy b-'^V-jHb^i^©^>t. 'pti<^ti^\ 

[^bs] 



30 



40 




(^*. R,. R.»S^ite3£5C*|gll^. T^l'+^Ua. 

R,»*s^M^. r)\'^y\^m. ''^py>m^^^b. r, 
50 rju^^us, ggi4>u<»0Ng^©-^>i> 



C3) 

3 

^^4m-r. ) 

l/T MSB i'® *S®-r acd;^ «K h gjjtfM 

IBm^-^ttMfe^b^iBJi LT. TIB-^SC (4) r« 
$nS7;L':*-7Wb^^(D^-^> ^i>:^j: < 1 4> 1 a^^W 




(4) 



3a^*5^'fb-r-S-7;:^i7Jl?:WU> H!rlBvXi7J15rjlL.r 
tf$B5:fBiaSSfeL.. tuiBvx^®(D3t:M3i^^fb?:*iJffl 
Ur«fgB'7;^i/®;&S3li-r-5^feK'-A<D;^;J<-y hS^Jfr 
iBvy^^'JHcAWT-SBuia^f-A©;^d<-:/ hS<±:0*> 40 
^«W(ciffi/h$n^J:^fco/c*iB»^«i*r*or. mf 
lavxi'gti. ii'^^c< i*>^-T-«-^14Sfe<b^&0*ii 
^§ttlPfeS«J© 2 fiS^3--e j1£Slifi^*S'5I®ef>{c^<b^ -5 

iB«?^-^1±Mfe{b^!g5iLt:. Tie-)I3^ (5) 
3ns7 if y Fib^®©^-^. ^^c< it) 1 a^^wr 
S c i i -r S36iBSij««£. 
CfbS] 
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4 




'17 



(5) 



(R,3. Ri4«§^!*AZ{C7k^llT. T-'U+Ji'S. t;u 

©7*^;uaX«>'^ny>M-?-'&:^L'. Rts. Ra.. R 
17 > R,.»S^teiiK:T;u+;i'», X»SJfefeO<»* 
S^©7*-;US?:^-r. ) 

I 0 0 0 1 ] 

J: -5 r5t^3a^*5^ibT^7l^jt^pJ^f*^fflc»-rM 
iBfiiRovx«w^-r -s^gB^iiftKM-r -2.. 

[000 2] 

m^m^^ %%mmwt c d . c d - r o 
(cift<bT. m©'r-f xi'(cAi?a©f'-3f=sriBia-r 

Ts. ©^^^x^7fc^^-r5)Ssf^i'>x©NA (ga 

<!:. iai*u^c*s6ii^-r-5c<i:©^n^n4:«efe-r.5t> 
©i-rs. 

[0 00 3 ] 3^7=-/ Xi7«B2|^^®U— ^f7fe/^•■7-=S:$lJ 
tap-r^Ci(cj:or> ^X;J<-:; hSJ:«3t>/jN3)5:iB^v 
- ^mfSi.ri> C t ifioim-Ch /c*iB«i^©SgSl^I± 

rigJ-3/c^©>t;;^!j< -:; *^-SffiiilT(c(*Mn 
/j:C^iC=. ^ RSIIffl3&J& 0 > Ttf' ^ ^ ^©ii5mSfb«t»*> 

|!BJ?©iB^v-i'©«l»53lL?jgS (iBSaiS^fi) »A/2 

b>X©PiPt5[T*^„ ct!9^l^iBl3iigfi©ia«iv-i' 



3 

[0 0 0 4] vifiLtj:i)S(^. n^icm^>i,^mw\^~^ 

[0 00 5] COJt^JSrU-— !f3l£«:jl*!^W>>C?:/M^r 
oJ^ft±(cM*fT^ i . S 5 K^-r J: ^ tcM 

-If^omm^^^^ y h 1 0©SCCtb-<T/jNS < ^c^. c 

©XjH-;; hrt©3feiS®^®rSt»gP:^©i5)'©7l6^a3l3 
MS*Xd<-^ hrt©3tSjam©<Bt>SI5^®3fe*-5';^d' 

■r^CtKli^cCS©^, ii'PiCi'PX h-i'J^ 

omSfi. hK©?f-^P^^^*P;5±-r^ci*5-r*S, 

[000 6] ±gB0~®«. ^n«ni«^g{t^sf&L/ 

*©8ej|5i «T©<t^^c:SajK*i*-5, 
[0 00 7] #13^5- 1 26 7 3#^ 
iNFP§¥5 - 1 2 7 1 5^<2r$g 
i^Pi¥5-2 8 49 8-^<2:#S 

i^l8¥5 - 7 3 9 6 1 
#11^8-3 154 1 9-^<&|R 
[0 00 81 •^:^i'mi:mmLtcyt7' ■C^^i' tLXii. 

mii@i©J:^cc)3co-rui. Si«vx^js##fi 

i^fflS^T' -f ^ i' ©09-C* 0 , a 2 «IBS^*3pjtgfj:3fe 
T^'-^ xi'Cfiai-Cifee. tjiis. 01. 02icn^L'fc7fef -f 
xi7{coi,»-c«f^-r2)©-c. cc-c©uiHj«^Bs-r 
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[0 00 9] iiecvxi'lii 5fef2iiiS4©b 
K:*tL-rM*fv-if3fe©ajfi4>K^3a^*JiS< : 

^fti L.r. - 1 8 2 6 9 3-^^ 

#ga2p8 - 3 0 6 0 7 4^&n. 11-18 
0 04 3-^5^, !^IB¥1 1 - 1 8 5 29 6-^<&fS> 1^ 

5B¥ 1 1 - 1 8 5 2 9 m'sm^<^m^ l l - l 8 5 2 

9 8-^<&fg(ctiig$ti-5.<i; ^Jc. «-^tt^ttSfe^b^iB! 

ts^stt^fesi© 2 m^^-vmm$tii>-^~-^ i^uz 

[0010] ±IB©2^^J^i?--^i'D = -y i7Mmt. 

20 ©-^oBsi^j-c. ^ • t^e • ^fe-r-2.tt®*w^-5. 

[0011] 

<D<pTi>^mi^iy-v (LD) (Dmmitmiy<. cote 

aMS3n-rt,i4^jgfi*i7 8 0-8 3 0 nm©LD7!)> 
30 6. DVD{C<£ffl§tirUS^?l£?S:S*^6 3 5~6 5 0 
nm©LD«:i!9:*Si^9-50*5. $^{C«ifi^3f£te« 
*U 0 0 nmiaatC*^ I nGaNm^-^^MWiy- 
if-^, 4 3 0 n mffla©S HG t-— tf*iia^, Hffl^kS 
nj&d?>. u— !f©®?gfi^l:«:<fc51S®S^I&iBii»l»o'€• 
5ii$0oo*s, 

[0012] C ^ U/cWS©*. ±fB^-^^«^ttMe^b 

t7!KFfFO*-CP3^3nrti-5j|J6«>iI-C«. ?SS*S6 3 0 

40 ~6 9 0 nm05i5tfeb-1f(C>?ff&L'fcW*4-C*-t>/c„ 
[0013] L*^U^f5&5e>DVD©;>:©1fi:f^©lSSBS^ 

immt^icum^n^-ciib^'j^^i!&&4 0 onm^© 

•p/c. :$:^Ha«. ±iBSISK«S bXtj:$tifci><OV$> 

b^!^ i m-?SStt§ifeSiJ© 2 ER^t? 
50 •ri*iaiSM{(*€:S«T-SC<!:4@8<J<!:-rS. 
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[00 14] 

( 1 ) r^?nsr7;l':t^>>fl:^^c7)^>fe. ::i>Aj:<i*> 
[00 15] 



[{k6] 




20 



[00 16] (S;*. RA'^T)\^^)\ym. lyi^U^^ly 

*^^o ) 

[0 0 17] Kaffir &^m^\t.mm^\ 

-:7'Pt:;i/a. -<y:/ab-;b». n-:/^Jba. >rv:/ 

sec 2 - n - 

•^:7"^;l'S. y^:/^>>l/S. s e c --^y'^JUtt. n 

2-x^jl/^=^^';ua^cf:;&iW6ti 40 

[0018] X*5>r^^y>J^^'C*'5Ja^«^. * 

V vmf^EifimihixZy. c cr— «ic ( i) r« 

[0019] 2 -Txy 6 -x^;bT ^ >/:7;l/:t^ 
> 

2 -Tx y y - 6 - -Y Vr^'PtVI/T^ y:7;l/:**^> 
2-Txi; >-6--f yT^;UT^>^:7;i/:t^> 50 
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2 - y y - 8 - i7 p ^=<^ 5 :7 ^ > 
2-Txy y - 6-n - :i'^^;i/T$ yy;U:t^> 
2- (2-^PDTxyy) -e-y^^UT^yy;!.:^ 

2" (2-^paTxy.y) -6-x^;i/T5yy;b:J- 

2- (2-^PPTxyy) - 6 -n -y'PtVI/T^ y 

2- (2 -!57ppT^y y) -6 -sec-y^J^T^y 

2- (2 -tJ7ppr-y y) ~ 6 ->f y^y^^ur^ y 

2- (2-47PPTxyy) -6 -x^;l/T^y-7 - 

2- (2-i5'PPTxyy) -6 --r h^t Fpy;l/y 
y;l/T^ yy;l/:i-^> 

2- (2 -:J7ppTxyy) -6 -->i7p^=^^^;l.T^ 

2- (2-yppTxyy) - 6 ~x?';ut 5 y y;U:t 
^> 

2- (2-yppTxyy) - e -n -y'^^i/T^ y y 

2- (2-ypPTxyy) -6 ~n-:t^^;l'T$ y 

2- (2 - y PPTxy y) -e-T^ h-^fc Fpy^by 
y;i/T^ y y;i':t^> 

2- (2-ti7PPTxyy) ~6 -x-^;i/T^y-7 - 

2- (2 -^PPTxy y) -6 - n~y'PbVl/T5 y 
-7 ~y^;i'y ;!/:}- ^> 

2- (2 -^J'PPTxyy) - 6 -n — ^>^;l^r 5 y 

-7 -y ^;^y;i/:i-'5> 

2- (2-^PPTxyy) -6 -i^i^'P^^^^Sx^l/T^ 

y~ 7 -y ^-^i/yji/ii-^^ 

2- (2-^PPTxyy) -e-'T h^t Kpy;uy 
y;i/T^ y-7 -y ?-;i/y>>u:t^> 
2- (2-^PPTxyy) -6-n-:i-^^;l/T^y 
-7 -y ?;i/yji/:*-'7> 

2- (2~yPPTxyy) -6 -x^;l/T^y-7 - 
y^;l/y;l/:t'7> 

2- (2 -yppT^^-y y) -e-n-y'^'-rt/Tsy- 
7 -y ^jL'y;i/2f^> 

[0020] */c±iBSW*^^-rSfca)<3[)*©<!: U 

TfB-«a5« (2) r«sn-5y;u*5> 

[0 02 1 ] 
[^fc7] 



(6) 

9 




10 

(2) 

[0 02 2] (^4". Rs. R,»S'*l*a{CT;L'=¥^l'» 

n-^'ptvi/^^ -<y7*otVUS> n-:/5^;t'S. -Yy 
s e c - n -'^>5^->l/a, -fv-^ 

s ec—^^ty}Vm. 2 -3i^)V:f^}Vm. n 20 
-f y-^^'^^^PS, s e c --^y'g^juS. 

[0023] R3> R,*5i^i'nT>'l/+;l/»'C*-StS^« 

[0 0 2 4] cc-r— JK^ (2) rasnss^^^tt 

[0 02 5] -aa^ (2) ©:B:^09 30 
3,6-i?-»f ^+^'7;^:^•^> 
3,6- i-^-f y y'pjfs+i^y ^u^'^ > 
3,6- i^-r y :/ h 

3,6- - sec- y h i^y ^b:*- ^ > 

3,6- S^- n -^>5=-;Uy Jl/5^^> 

3 , 6- >^ y > ^^^l/ :f =1^ 5^ y :j- ^ > 

3,6-S>- n -•^+i'Jl'y Jb:i-y > 40 

3,6- i^i^i* n-^^^S^^l/jf-^^ S^y y > 

3,6-i^- n -'^y>;U:i-^^i^y ;L':t5> 

3,6- y '^y'5=-->i'5f+5^y ;v*:y > 

3,6- - n - ^'^l/rt ^^i^y ^ > 

3,6- i^- (2 -x9^;U-^4^^';l/:f=^^->) y;^3^^> 

[0026] *yt±fBsw^ii^-rsfc«)©#iai u 

■c« TiB-ia^ (3) rasnsi'u^yf 

50 
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[0 027] 

[^bs] 




[0 0 2 8 ] (^fp. Rs. Rjt^^mLic:^mm.^. 

m^B^ly'Ci>J:i,K R,«7)c^jl-?-X»T;i'+;i'a^ 
R.»7jc*M^. TJl^^Mm. >'^py>M^?:^ 

py>M^^*^-r. ) 

[0029] R, . R,i»TJ]y^)VmvS>i>m^it. "tn 

-etv^i^i~8©fe©*s»*L(,». 'Wiu-cy^^ji/ 
^, s.=^}vm. n-y'nh')vm. 'fyy'Ptvi'a. n- 

JVM. y-^^^^i^Jl/^. s e c 

;uyg^;i/X, n -■^y'?^;!/^. -Y y-^y*^-ius> s e c 

[0 0 3 0 ] R,> R.ii^ly^nTJV^JVm-Ch^mt^ 

i^i'P^>5^^l/», i'i^P^^^ixJl/a^ct'^s^lf etl 

[0 03 1 ] R,dST;l/+>'L-BTfe€.^^tti^^l~ 
4©4>©A5JhF* Lt>o Pdi Lry n 

-y'pfjua. -/yypfJi'S. n-y9^;us. -fy:?" 

sec e)nSo 

[0 03 2 ] R»i}^T)i'^}\'m'C$3^m'^\t^WL 1 

-y'ptvL-a. -Yyypb->»i/S. n-y^^^bs. -/yy 

sec -y5^;US*s^lf 
[003 3] R,*i>'^Py>M^f *-5Jt^B«IR. 

[0034] R,ifi7)i'^}vm'c$>^m^it^m. i - 



XL 



20 



s e c -•^=^^>'>^l'S. 2 n- 
•^y*^;bS. ^y^y'^Jl/S. s e c -•^y*^;bS. n 

So 

[0 03 5 ] R^*5/Np/r>j[i^r*SiS^««^. ^ 

[0 0 3 6] ccv-m^ (3) -c^snsm^-^i* 

[0 03 7] -M^ (3) (DM.Wm 
;^b-p ii^Uji yi2,3-Cl\i''7V-)l-4 (H) - 
1' -:7^?^>} - 7 -x^;l/T^ >^-3* -:t> 

xt'p {^py y [2.3-C]e'7^/-;i'-4 (H) - 
r -y^?'^>} -7-x^;^T^>'-3--x^;^- 
3' 

Xfc-P {^Py-/[2.3-C]t:-^!/-;U-4 (H) - 
1' -r?a?^>} -7-x^Jl/T^ ^^-S-^J'PP- 
3' -:*-> 

xfc-p {^py y[2,3-C]t:^V'-;u-4 (H) - 

r -y ^^>} - 1 ~:7:«:r.Jl/-7 -x^^l/T^-/- 

XfP i^Uj^t y [2,3- Cjli'^yV-Jl'- 4 (H) - 
r -r^iSf^:^} -7 -x^;l/T5y- 1 -:7x^;l/- 

3,6-t^^5^;l/- 3' -:t> 

XfP {^P>^y[2,3-C]b'^V'-;l/-4 (H) - 

r -y^?^>} -1- (4-^^;vy :cx;u) -7- 

xtfp {^Pp^v[2,3-C]f^y-;J/-4 (H) - 
r -y ^^>} - 1 - (4~^PP:7 -7 - 

x^;l.r Sy-3--^^;U-3' -:t> 
XfP {i^py y[2,3-C]t*^y->rl/-4 (H) - 
r -:7t$?^>} ~ 1 - (4-y h=^>':7:t:xju) -7 
~x^;l/T^y.-3 3* -:t> 
::;^fp {^pyy[2,3-C]t*'^:/-;l/~4 (H) ~ 
r -:7 5?'^>} - 1 -•^>s;^;U-7 ~x^;l/T 5 -/- 
3-^^J^-3' -:t> 40 
Xh'P {t5'P^>/[2.3-C]f^y--;l/-4 (H) - 
1' -:7i?^>} -7-n-:7'p.i<+S/T^-/-3* - 

XfP {^P^y[2,3-C]fc-'7y'-;I/-4 (H) - 
r -:7 3?^>} -7 -n-:/?;i/T^>'-3--;«^5^;U 

-3' 

;^fP {4^py >'[2,3-C]t:"^V^-;l/-4 (H> - 
r -:?:J7^>} -7~-fy-^>$^;l/T5>'-3~:57p 
P-3* -:t> 

j^^fp {^py >'[2,3-C]t:•^^/-;^-4 (H) - 50 
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r 3?^>} - 1 -:7 j:x;i/-7 -^^P-^i^i^;b 

3 3' -:t> 
;^^fP {^py y[2,3-C]b-^y'-;l/-4 (H) - 
r -yii'5^» -1- (4--y^;l/>'xx;i/) -7- 

>^^p<^^-^';bT^ y-3 3' -:t> 

;;^fc*p {^py V[2,3-C]t*^y"-;i'-4 (H) - 
r -1- (4-^PPy :cx;i.) -7- 

;^ep {^p^yt2,3-C]t:-7y-;i'-4 (H) - 
r -y^^>} -1- (4-^ h^v/^'xx;!.) -7 
-r- h ^ t Kpyjl/y U;l/T^ y- 3 3* - 

>^fP {^py y[2.3-C]h:-^y^-;b-4 (H) - 
r -y*^>}- l — c>^;l.-7 -[2-y h+f>x 
5^;l/r ^ y]- 3 3' 
Xb-P {^P^y [2.3-C]h-^v^-;b-4 (H) - 
1* -yr$?^>} - 1 -yjtx;l.-7-Txi;y-^3- 
y^;P-3' -:j*> 

;:^fc:p {^p^y[2.3-C]b:^y^-;L'-4 (H) - 
1' - 1 -:7xx;i.- 7 -i^x^^l/T^ y 

-3-y?-;i'-3' -:t> 
xfc-p {^py y[2.3-C]fc'^^/-Jb-4 (H) - 
1' -r^a?'^^} -7-i;^-n-y^Ji'T5y- 1 

:tx;U-3,6-i;^y^;l/-3* 

xfp {^py y [2,3-C]fc"^y^-ji'-4 (H) - 

1' -^'d?^^} - 1 -y xx;l.-7 -fcTP U>?y-3, 

6-^;^y^;i/-3* -:t> 

[0 03 8 ] S/c±fBafi5^a^-rS/c*<D*©i O 

TiB-ftS^ (4) -ca5nsy;i/:i^^> 

[0039] 



[^b9] 
RioNH 




(4) 



[0 04 0] (^4^. R.o^TiU+^l^S. iy^^^UTJl^ 
[0 04 1 ] Rao:^^T;^+;uai?^>Sia^«^Sil- 
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V'^::7"?'>'l/av sec --^y'^^ua, n 

5o - 

[0043] R..*5T;l/+;L«-C&i»^ttj^^ 1 - 
->''pb-;i/». ^y^^'Ptvua. n->^5^;us, -/yt/ 

[0044] R^^ffiTU)vmx^^m^iitT'^^)m. 
ypb-:t-;bai -^^yy^ji/a. /n-up^ 20 

[oo4 5].ccr-fta^: (4) xm^tii>^^m^m 

So 

[0 04 6] -flgS: (4) (OMi^m 

1 0 -x^;i/T5y- 2-y^;U-^>y[i,4]^Tt^y 

[3,2- bDy;^:*-^^ 

1 0 -x^;i/T 5 y - 2 - x^;u-<>y"[i,4]^r>^y 

[3.2-b;]y;l/:t^> . 30 

1 0 -x^-^l/T ^ y - 2 - n - y^^^U-^>V^[l,4].^T 

5;^y [3,2-b]y;^*'7> 

1 0 -x^;i/T ^ y - 2 - >r y-^>^;i/'-^>y'[i,4]5^ 
Tt^y [3,2- bjy^l'si- -7 > 

1 0 -j^^jiT 5 y - 2 -r-fe^>»w-^>v^[i.4]5^Tt;^ 
y [3.2- b]r?;u:t^> 

1 0 - n - y'^^l/T ^ y - 2 - X ^;b^> y [1,4] 
>?y [3,2-b]:7;U3j-^> 

1 0 - n - Jl/T ^y-2-n-:i- jl/--c> y [i, 

4j^Tt^y [3,2-b]y;l/:t^> 40 

1 0 ~n -y^;i/r ^ y - 2 - T-fe?*;i"^>V'[i,4]5^ 
T-:^y [3,2- b]:7Ji/5i-5> 
1 0 - n - :/^;i/T ^ y - 2 -"<>y >r [1,4] 
^Ti^y [3.2- b]y;u:t -7 > 

1 0 - n - y'^^l/T ^ y - 2 - yp f:tx;l/-<>y [1, 

4]?Ti^y [3,2-b]:7;^5f 

1 0 y-^>^;UT ^ y-2 -y^ii/-<>v/[i.4]^ 

Tf^y [3,2- b ]r7;l/:t^> 

1 0 ->f y^>^;UT ^ y- 2 -x^;i/--c>y[i,4]^ 

T>>y [3,2- b]r^;l/:i*'7> 50 
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1 0 -iy^U-^^tyJlT^ y-2 -x^Jl/-^>V'[i,4] 
^Tv^y [3,2- b]y;b:t^> 

4]^Tt^y [3,2- b ]:7;U:t'7> 

1 0 -x h-^b }rOyjly V;bT5 y-2 -x^;U-<> 

V"[l,4]?Tv^y [3.2-b]y;b:t^> 

1 O-'T h-^b Fp:7;1/:7 »;;UT^y-2-n - 

^>V'[l,4]^T5^y [3,2- b]:7;|/:f7> 
1 0 --r h^b KP:7;ur? ^ y - 2 - >f V--c>^ 
;U-^>\/[l,4]^T>^y [3,2- b]:7Jb:*-^> 
1 0 h-^b ]rUy)Uy V )\^T ^ y -2 -t-^^jv^ 
>V^[l,4]^Ti/y[3,2- b]:7Jl/:f ^> 

1 0 --r h-^b VuyjVy V)iT^ y-2 -•^>y>f;l' 

^>y[l,4]^Te^y [3,2- b]:7;l/:t'^> 

1 0 -x5^;UT^y - 1 1 2 -^^Jiz-^^V" 

[1. 4] y [3 ,2- b ] :7 5 > 

1 0 -x^;l/T5y - 1 1 -y ^;l/-2-x^;l/^>>y 
[1.4] y [3 ,2- b ] > 

1 o-x^;UT^y - 1 1 -y ^;v-2-n->^?;i^-^ 
> y^ [1, 4] y [3 ,2- b ]:7 -7 > 
1 0-x^;l/T$y - 1 1 -y ?-;b-2-T-fe^;l'^> 
V[l,4']^riyyi3,2-b}y)V:ty> 
1 0-x5^;l/T5y - 1 1 -yf Jl/-2-:/Pb"3hx;i/ 
■-^>y[l,4]^Ti^y [3,2-h}y JV:t'^y 
1 0-[2-y h^>^x^;l/T^ y]-2-x?-;l/-^>y^ 
[l,4]^TSf^y [3,2-b]y;U:i-^> 
1 0-[2-xm^*^x^;l/T^y]- 1 1 -y^;b-2 
-x^;U--c>y^[i,4]5=-T>^y [3,2- b]y;i':t'^> 
[0 047] $/c±f3ge^?:^^TS/ci?)0^®i L 

Tia-fi$^ (5) ra^n^y^u ¥it . 

[0048] 

[it 1 p ] 




(5) 

[0 04 9] ccr-MS (5) T-a^ns^-i^ft^tt 

So 

[0 0 5 0] (R,,. Ra4«&^?4i£CC7K^M^^. t;u 
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[0 05 1 ]R.3. R..*^'T;U+;UST*^i»^«. ^ 

r/^^^i-s. >ry s e c - >^^;u»*5we>n 

So 

[0 0 5 2] R.3. R,.:^^5T;l/r3=t-^>ar&Sia^«. 10 

[0 05 3] R„. R^4*^T)l^JVji)i^tfy'hmvS>?> 

-{y:7-p;U^:t^. n-:/^>rU^:t». y 

s e c ->^^;l'^:j*»*^W€>nSo 
[0054] Ra3. R..*^^^P^'>Jl^^r*-5»-^«. 20 

[0 05 5] Rxs> Ri.v Ri7. Ri.*^T;l/=^;l/Sr* 

iury^^ua. x^ji/S. n-y*Pb*;!/S. -Tyr^P 
n-^^^^ua. -ryy^^^ua. sec-:/^;l/ 

tt. n-'^^Zy)V&, ^V^^^tyjVS. sec-^^Zy 
2-x^;i/:/?-;i/a. n-'^y^f-jim. ^y^y' 
sec-^y'^)lM. n~:td7^;l/a. 2-x 

[0 056] -aa^ ( 5 ) (DMi^m 

3-[l- ( 1 -x^;l.-2 -^^;l/H^>F->'l^-3--r 

)l) - 1 - (4-^^;l,V:t:X;l.) > - 2 - JU] 

-3- (1 -x^;b-2->^^;l'-r>K-;l'-3->f 
y^V \^ 

3 - [1 - ( 1 -x^;l/- 2 -^?-;l^-f> F-^U-a-^ 

- 1 -y :c^;i/x^u>-2--f 3 - (1-x 
^;i/~2~>^^>ri/^> F-;i/-3 y.a^UF 
3-[l- ( 1 -x^;U- 2 -^^;l'>r> F-ilz-S-^f 

^b) -1- (4 -^PPy j:X;l/) x^u>-2- >f 40 
-3 - ( 1 -x^;l/-2-y^;l/>r> F-JI/-3 ->f 

y 3? y F 

3~-[l- (1 -x?';U-2-:^?';b-f >F- 

- 1 - (2,4->^^^;l/y xx;l.) x^U>-2- 
^^U]-3- ( 1 -x^;l/-2~p^?-;l^^> F->'l'-3 

y F 

3-[l - (1 -x^;U- 2-^9^;l'-Y>F-;U-3--< 

- 1 - {2,4-iy^UUy x^U>-2- 
>f;l/]-3- ( 1 -x^;l/-2-^^;U^> F-;U-3 

--f^i/) y F 50 
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3-[l- (1 -x^;u-2-^^;l/'Y>F-;l/-3--Y 

- 1 - (4 x^U>-2- 
-rJl/]-3- ( 1 -x^;U-2-^^;l/>f>F->>U-3 
->f;i/ ) y 3? y F 

3-[l- (1 -n-:t^?->'l^-2-^5^;l/^>F-Jl/ 
-3-'r;U) - 1 - (4--^^;by xr.;i.) x^u>-2 
--Y;l']-3- ( 1 -x^;U-2 ->>^^;^-Y>F-;^- 
3->^J^) yi?y F 

3-[l- ( 1 -x^;U- 2 -y xJ:.;l/^> F-;l^-3- 
>f;u) - 1 -y xx;ux^ix>-2->f 3 - (l- 
x^;l.-2-^5^Jl/>r>F->'^-3--<;U) y^UF 
3-[l- ( 1 -x^ju- 2 ^;l/>f > F-->l/-3--i' 

- 1 - (4 -^ppy xx;l/) x^u>-2~'Y>'^] 
-3 - (1 ,2 -Vji ^ Y 3 - ^ )V) yH 

y F 

3-[l- (1 -x^;l/-2->rf?';l'>r>F-;U-3->f 
)\^) -1- (2,4 ->^-;^^;l^y x^;l/) x5^l/>-2- 
-f;l/]-3- (l-x^;u-2-n^ — i>?;U-<>F- 
;i'-3--^;i') yd?y F 

3-[l - (1 -x^;i/~2-^?';i/>f>F-;U-3-^ 
^i') - 1 - (2,4-e^:i7PPy x^;!/) x^ix>-2- 
>f;b]~3- ( 1 -x^;i/-2-yxy->ru>f> F-;l/ 
-3->f;i/) y 4?y F 

3-[l- (1 -x^;U-2--^?-Jl/-Y>F-;b^3--f 
>'l') -1~ (4 ^-^l/^rty xx;l/) x^U>-2- 

-r;i/]-3- (2-^^;!/-Y>F-;l/-3--r;l/) y^? 
y F 

3-[l - ( 1 -n-y^;U-2 ->^;l/-f>F->^l'-3 
->r;U) - 1 - (4-^5=*;l/y xx;l/) x^U>-2- 
-f;L']~3- ( 1 -x^;i/-2->^5^;i/-<> F-;^-3 
y i^y F 

3-[l- (1 -n-y^;u-2-^?-;i/H'>F-^i/-3 
- 1 - (4 -y h+Sxy x^U>-2 

->r;i']-3- { 1 -n-y^;^-2-y^;^-^>F- 
;^-3--r;^) yi?y F 

[0 05 7 ] 3 iiBOm^ft^eMfe^b^JgJiffl 
#tc$fM«^ci^*^Tifi-«$^ (6) rasti'Sfx 

[0 05 8] 

[^h 1 1 ] 




[0 05 9] (SJnfi. Rast^x---rJl';g^?:l'-5{@^ 
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■r. ) 

[0 06 0] Rt,»»e*iJ[l— 4Cr>T;l'+U>S*5»* 

[0 06 1 ] 3 ±MB<Dm^m^ns:&<t^<^tm. 
TiE-m^ (7 ) ~ ( 1 0 ) rasn-s<t^*s» 

jfi-Cib-S. 10 
[0 06 2] 



[it 121 




-m^ ( 7 ) 

20 

[0 06 3] 

litis] 




[0 06 4] 

[^bi4} 




-m^ ( 9 ) 

[0 06 5] 

[{bi 5] 



#PB2 0 02-56573 
18 




-m^ (10) 

[0 06 6] (S^*^ Rzz'-R3i»*SJ^T-. *M 
To fctcL. Rt2^R,:,(0'J>tj:< t^lr>lt7mmv& 

[ 0 0 6 7 ] C CX\ ( 7 ) - ( 1 0 ) r«$ti 

[0 06 8] <-m^ ( 7 ) C!):Ri*^?!l> 

4 - t F P=^^t^5^:7 a: -r^l' 

2, 4, 3* -h'J\z\^a=^iy-6-^^J\^tyy:ti:^)V 

3. 4-i^b KP=t^$^- 5 -^?->H/^r? A— ;l/x— f-jl/ 
2. 4-t>t: FD=^^->-2* , 6 --:;^>'f^;l/5;^:7:c-;i/ 

2, 4-5xfc FP+s>'-3* . ^-V'ji^yViyy :t,z.}y 
X— f-;!/ 

[0069] <-«$S (8 ) C7)*«^«^> 
b*;^ (4-b Fn + 5>':7xx;l.) 1^;I/7t-< F 
b;^ (4-b Fu + i^-3 -^^Jb-^xx;!/) •y-;U:7T 
F 

bX (4-b FP=<^i^-3 , 5 ^;U>':«ix;U) if 
T F 

2. 3' . 4. 4* -f-F^b FP^5>i^:7*x;l/lf;U 
^ T >r F 

bX (4-b FP + t^-3- t e r t -:/^>»U-5-^ 
9=^;l/:7xx;u) if;l/:7T-/ F 
[0 0 7 0 ] <-«2^ (9 ) CDft<*«^> 
2. 2-by^ (4-b Fn^t/:7xx;l/) >'•a/^•> 

1, 1 -bX (4-b Fn^^:7xx;U) xa?> 
b;^ (4 -^b Fa^5^r?xx;u) y 

2, 2-bX (4-b Fa=!^5^-3.-^^Jl/r7xx;i.) 

1. 1 -bx (4-b FP+>-:7xx;i/) :7'p/^•> 

2. 2-b:^ (4-b FP+i^r^xx;!/) ^:^if:7;!/^ 

2- (2 -b FP + S^:7xx;b) -2- (4--bFP + 
^^'xx;!/) >''P^S> 
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[0 0 7 1 ] <-«9:S (1 0) ©Mi*W> [0 07 5] ^Sjiitt«S2. 1 2iLT». 

l^X (4 - b KCl + t^- 3 -^ 5^/1/7 x-Jb) 4<U:<7-JJ<4^- T*il/7 7>^ji<y:tU7 ^ ^-t^sjo; 

b-;^ (3-Ty;l'-4-b FP=<^'>7:c::u;l/) x;U*> ^ 3? i"; U- h ^ciCDI^prMtt®^, 

3. 4' . 5- h-; b Ko=^^^'i^7x:^;l,X;U>^> i^«)Ji^ci©|^i!{b14^)ii. X». T^lgftkl^fll^c i'<D 

bX (4-b FP+i>7*-Jl/) 7^3ai4iSi^M?4^ci'^figfflt-SC i*s-C#S. 

2. 4' -i?b FP+e>^7iJ^;l'XjUs^> [ 0 0 7 61 '7;^i»J14«H!fjiL/c. ^-^^^liMfe-fb 

3. 4-i^b Fn*'>-4' -^5^;Ui^7:c:^Jl,>^jU;h ^im^^S^1±^feS»l<i:^&«|^fiS^i-r-5-9--*i7P 

> 10 5 ^'Wf^JcO^C^o CO-tf-^i^n 5 ^-Mf*©?!-^ 
bX (4-bFP + i'-3. 5 -i^^^^il/^x-^b) X ib^ (aSib*) m^^ttSfefb^ : 

m^f^tt»fe?fij= 1 : 0 . 5~1 : 5 OOliHtTS 

2. 5-2;'b Fa=^'i'-4' Ci3!»5fi^SL<, 2 6{cjff t L < 1: 1-1:5-C 

> fe-So */c, ■7:^i>m4(Dmm{t. 5 0~5 00 0nm 
2. 4-5;?b FP+->- 2' . 4* -i^^^g^-^Ui^^x- OffiHi-T-SC isiW^ L < . S ^ U < 2 0 

0~2 O 0 0 nmrafeS, 

^0 07 2] [0 0 7 7 ] ±f2v;^>7)i4«, a^±fc. ;^b>n- 

nfc-»^-*i'P5iri7tt*4J:»3:feS-7Xi'Jl*Wr-53f: 20 ;=^i'««±«cJ^-)tcM/I©v>^i^B4%?g^-r-SCi^ 

iicm^Sti?>i>(Oxmj:<. m«. ^^X^. tf- [0 07 8]S*tM6. 6D«. T;b$-'i/A. is, 

[0 0 7 3] -mtbx. ^mimtoxm<mRb C0079] sfc-:^-, dvd-rom. dvd-r 

ri^S^f^-f Xi'(D«3i^01SO>m2{Cn^L/c, 01 DVD-RAMf^:<y^i'{Cft«$tlSJ:5&. 

»W**fflS3^c7^-^;^^' (ROMT^-f l^fjil^^ a«2tj[ (DVD©iS^«^0. 6 mm) >&fliD^t> 

B2»iB^-5JtgM7l&-r-f:^i' (RAM-f^^ x^-) 1 1 ^ 30 ■a-Cf'^ X i/^f^Sf SJ; ^i^c^jt(D-r ^ 

^■r«>®T*.5o aitctei^T. m^fflSJ^feT^-f «ia«ll3*ari».5ia^^fi^i*ia&s^d&(c. fliN 

S2©T:&3!p6M«3tiSU— »f7fe©^;^*J<5» FS<Sr fcf>;^7-A{c<^t>n-57=^-f ^^i'tcfct^rtt. W^<0'f h 

8i3i5C©Jiafc«e5nfc®*iJjg<!:?i-Dr(,^^. [OOSO] C©J:^^cf=^-f Xi^ic^^Bj©-^:^^/)!;^ 

[0074]-;^. 02(c*si^-C. IBiiBJteSTfeT^-r;^ JfJ^3-a-^Ji^. lHO©*^7t7=^x^K®±(cS*flg 

i'l 1«. 0?rc«BS©l!!I«©i^^I/-:/iOt»J©7>F3!»s -^fB^B^^bfcf*. vxi'B^Sry^ b>=i- F)*-CJg 

Ei. ±f3<!:im«©^^e8 <i:*sc©JIB(caJl$nT [0 08 1 ] U/cJ&^oT. C©J; ^/jf^^ ^'f'PMiS© 

«^§tiTi»^i<!:^)(c. c©if^-e«sigjifflij^±T m-^u. •^:^i^m<Dmfmmtbxxii'>a-h^i>0 

I&. ^®(w/ct^®«fiS-c*oT*>ci:t>. j&fc. 01.0 <^tm^^mmm&m(D^=^mmcmii>uxmj^Lxi> 

2Vi7nhfc^7''i:^i^\. 1 1«. i^-rn4>s*fM©7fe <fct,»L. §a^»nsij^s^j)nLTfcj:ou. fei^^i^-B-© 

6. 6D<&«^t:i»)&t,i3feS3®M-C*or ^>J;< . 2 6 50 t^. 
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[0082] <mmm>&.rK:7jkrmmmic^*) . 
[0083] <mmm i >frmmtf^:^mnic^ 

^> (BHPE) Ctl6^X^«*-C^t^« 
(1 0-"b a r. t&mm) S-&Tv;^i/Jg;&8 0 0 

[0084] vx^^llOSMX^d; h;l.;|:f.iJ^r-S<i:. 
0 7 K:^-r J; ^ {Cg:A:®ilXjSfi A inax= 4 3 0 n m i 5 
5 4 n m-C* ») . »fe U— !f©jffiSMlS(C+^)tc®jR*J 
&o/c. cn{C4 0 5 nmCD^^f^b-if^^ML-fc. 

[ 0 0 8 5 ] <Slife0i|2 >l^«{CS^^«^14Mfe^b^i^ 

{i7a^>'[2,3-C]f^v^-;u-4 (H) -1' -7 
^"yly) -7 -X5^;UT5 1 -7*— Jl/-3,6-i? 

[008 6] 

■r-<<. 4 00nm-&{c®jR^Wb> mi,hfc^<om.&. 
k:4jW2,?te^^*sja@[(cj:-D-CBjitW{c^fb-r-S«^ 
«#ttMfelb^!BjiS^^14Sife»l<D2BR;9--C«RS3 
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[02] ^-r-f xi7«:u-if7fe*sA*fL.. f^-fX^A^e. 
[03] •5'Xi7®iur-y--^i^a5 f ^«l4*ffl(,\ 

10 57-C*-So 

[04] -^x^atCAWLfcTlcCDTfe^Sg^^i. vy^i? 

[05] ^7=^-^ Xi'±©5feXd< f h©^-'^^ -7X^78* 
jSt-r ^ ^ i jljS L/ i^t t >7fe©IEH «:;T^-r 0 -C * S , 
[06] *^i«©^*«:ia-<syt*(cffli»:fe3Bc:^5£ 

[0 7 ] *#6|«©^l2M^ji(*©-r X ^mo^^tm^^m 

20 [08] *l6l!g©3l£fB^f*©vxi'@'v.©A*36<!:: 

2. 12 jmwsL i^ipms&mm) 

4 vx^'B 
6 ]5*f|g| 

6 A. 6c mmwrn. 

6B ta^{kW*4)S . 
6D J5*tM <A ISMM) 
30 6E IBiaJi 
.8 ^g|MI3 

1 1 i^-simmtT' -tyt.^) 
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